
 



The report focuses on experimental verification  
of the fundamental predictions of the microscopic  
theory concerning existence an "islands of stability"  
among hypothetical super heavy elements  
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 of the atomic nuclei  (Liquid Drop Model 1928,  
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First reactions induced by 48Ca 
ions 

even-Z SH-nuclei and its decays 
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odd-Z super heavy 
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Decay properties of SH-nuclei 



Q  / Q    ±5% 

A=35 
Z=12 64 isotopes & isobars 



Trans-actinides 

Superheavy nuclei 

Spontaneous fission half-lives Spontaneous fission half-lives 

Actinides 

48Ca-induced reactions 



Act. + 48Ca 

N=162 

Available for of-line studies  
with fast transportation 

Gas Catcher technique 

(see below) 
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Towards closed shell N=184 

            Synthesis SHE with RIB 
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an example: 



With Z >40% larger than that of Bi, the heaviest stable 
element, we see an impressive extension in nuclear survival.  

Although SHN are at the limits of Coulomb stability,  

�•shell stabilization lowers ground-state energy,  

�•creates a fission barrier,  

�•and thereby enables SHN to exist.  

The fundamentals of the modern theory  
     for mass limits of nuclear matter  
           were given experimental verification. 
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Nuclear structure and decay 
properties of the SHN 

Nuclear Physics 

Chemical properties of the SHE 
Chemistry 
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it requires to Increase: beam intensity and beam time 

New accelerator 

Production Production 

5�–8 eV·A 

From 

ECR 

New accelerator 
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�• Routinely produced from a mix of Cm isotopes (Cm-244 
to Cm-248) but production rate can be increased by 
irradiating a Cm-248 target 

�• Thermal neutron filtering may lead to large and more 
efficient Bk-249 production gains 

�• With a perfect Cd cutoff of the thermal neutron flux and 
target material consisting of 1.0 g of Cm-248 (97%) and 
a HFIR cycle time of 23 days: 
�– Seven HFIR cycles yields:  82.8 mg Bk-249 





SHE-Factory  

Heavy Ion Physics 

Low Energy RI-beams 
from U-400M Cyclotron 
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Schedule for SHE-Factory 

54 month 
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Equipment completion 

Feb. 2011 



                                          FLNR, JINR (Dubna) 

                                    ORNL (Oak-Ridge, USA) 

                              LLNL (Livermore, USA)   

                      ANL (Argonne, USA) 

               TAMU Cyclotron Institute (Texas, USA) 

        RIAR (Dimitrovgrad, Russia) 

 Vanderbilt University (Nashville, USA) 

Collaboration Thank you 


